Lake Maurepas is a shallow (<2.1 m), oligohaline body of water encompassing 233 sq. km. draining via Pass Manchac into the west end of Lake Pontchartrain in southeastern Louisiana ( Figure 1) . As with other oligohaline habitats within estuaries (Hackney and de Ia Cruz, 1981, Rozas and Hackney, 1984) , its fauna has not been intensively studied. Only superficial surveys have been completed during several previous projects. Davis eta!. (1970) reported a total of 29 fish species taken from Lake Maurepas, at two otter trawl stations near the mouths of the Amite and Blind Rivers and at three trammel net stations at the mouths of the Amite, Blind, and Tickfaw Rivers. Price and Kuckyr (197 4) recorded 11 species in collections at two trawl stations in Lake Maurepas. Tarver and Savoie (1976) 89 ed to list collections by station and generally did not distinguish between Lake Maurepas and Lake Pontchartrain. Several tributaries to Lake Maurepas have been sampled for fishes, including the Amite River (Lantz, 1970; Laiche, 1980) , Blind River (Watson eta!., 1981) , and Tickfaw River (Saul, 1974 ). Saul's (1974) collections also included one station in Lake Maurepas (near the mouth of the Tickfaw River), but collections at that station were not distinguished from those within the river. Our report presents the first comprehensive list of the fishes occurring in this major, lowsalinity portion of the estuary, and complements previous reports on fishes of the Lake Pontchartrain system.
METHODS
Fishes were collected with gill net and otter trawl during six bimonthly sampling periods from September 1983 to October 1984 at seven stations. Stations were identified and relocated by a Gill net effort at each station included four multimesh multifilament nylon nets 45.7 m long and 2.4 m deep composed of six 7.6 m sections of 8.9, 7.6, 6.3, 5.1, 3.8, and 2.5 em bar mesh, and two large-mesh multifilament nylon nets 61 m long and 2.4 m deep with 11.4 em mesh. Gill nets were set to fish for approximately 12 hours. Catch per unit effort (CPUE) for gill nets (excluding large mesh nets, for which catch was usually negligible) was calculated as number of fish caught per net set.
Standard otter trawl sampling involved three 10-minute tows with a 4.9 m trawl with 1.9 em bar mesh and a 0.6 em mesh cod end for the capture of small specimens. Usually one trawl tow was taken in late evening and two were taken in early to mid-morning of the following day. CPUE for trawls was calculated as number of fish caught per 10-minute tow.
LORAN C APL-900 electror.ic navigator so that sampling was always conducted in the same 3.4 sq. km. (one sq. nautical mile) area. Stations 1-5 were located around the lake perimeter and Stations 6-7 in mid-lake (Figure 1 ). Sampling dates are given in Table 1 . Samples collected by gill net and large specimens collected by trawl were identified, measured (total length) and weighed in the field, and released. Trawl collections were preserved in 10% buffered formalin and returned to the laboratory for identification and lengthweight determinations.
Rotenone was used to sample shorelines at Stations 1-5. A 0.5 ha shoreline area measuring approximately 29 m x 3 m was enclosed with a block net (0.64 em mesh) and treated with 5% liquid rotenone to produce a 1-3 ppm concentration. Affected fish were dip-netted, preserved in 10% buffered formalin, and returned to the laboratory for processing. Shoreline stations were sampled twice during May, 1984 , and twice during JulySeptember 1984.
Reference specimens have been archived at Southeastern Louisiana University, Department of Biological Sciences.
RESULTS
A total of 74,202 individuals representing 67 species and 28 families was collected during this study (Table 2) . Overall catch was dominated numerically by bay anchovy (Anchoa mitchillt), which constituted 70% of the total catch. Ten predominant species accounted for 97.2% of the total catch. Most individuals (60,750) were taken by trawl, but the largest number of species (41) Among the 67 species collected during the study, 33 (49%) are freshwater, 6 (9%) are marine, and 28 (42%) occur in both fresh and marine water (Robins et a/., 1980) . Euryhaline species include four that occur mostly in freshwater, 21 that are primarily marine, and three that are diadromous. Catch statistics for gill net and trawl suggest a marked trend of fewer species, as well as individuals, in the winter. There was also an increase in Table 2 . Total numbers of fishes collected by trawl, multi-mesh gill net, large mesh gill net, and rotenone in Lake Maurepas. number of species, as well as individuals, during the latter part of the study (Table 3) . For gill net catches, numbers of species and individuals were higher (ANOVA, F = 25 and 279, P < 0.0005) in September, 1984 , than in September 1983 . Trawl catches showed the same trends but were not as definitive (AN OVA, F = 3.1 and 3.3, P<0.1 0). Such variations in catch appear to be correlated primarily with changes in abundance of various euryhaline and marine species. Most freshwater species were caught consistently throughout the year, whereas major marine and euryhaline species tended to be seasonal in their occurrence. The winter decline in number of species present was most striking for gill net catches of marine and euryhaline marine species. The larger size classes of these species were absent from the January catches. However, some marine species were only present (or were more numerous) when salinity increased in Periods 5 and 6 (June -September, 1984).
Catch records for individual species reveal three major occurrence patterns for dominant species in Lake Maurepas. One pattern is primarily characteristic of freshwater species that tend to be present throughout the year, but show winter peaks of juvenile occurrence. This pattern is best shown by blue catfish, channel catfish, and freshwater drum (Table 4) . Adult blue catfish, 250-400 mm total length (TL), were collected in relatively large numbers (2-7 per 3 but were still present throughout the year. Juvenile channel catfish occurrence was quite similar to that of blue catfish, with peak catches in January and April, but with high numbers also occurring in November. Freshwater drum (most about 300-600 mm TL) were collected in small numbers during each sampling period, and juveniles about 75-150 mm TL were abundant during November and January.
Other common species that consistently occurred throughout the study were longnose gar, alligator gar (L. spatula), and yellow bass (Morone Lake Maurepas fish fauna 95 mississippiensis). These species were not common, however, and distinctive patterns for juveniles and adults cannot be determined, except for a lack of small juveniles. The hogchoker, defined as a euryhaline-marine species, was similar to these freshwater species in that juveniles were present throughout the study, and were most numerous during November, January, and April (Table 4) .
Catches of several euryhaline species revealed a definite seasonal pattern with the species rare or absent during winter (Table 5 ). This pattern is demonstrated by the bay anchovy, the (Table   6 ).
DISCUSSION
Lake Maurepas is the upper oligohaline portion of a large estuary. It is populated primarily by freshwater fish species but with a major estuarine component. Of the 67 fish species collected during the study, 55% occur primarily in 4
Gulf of Mexico Science, Vol. 9 [1987], No. 2, Art. 3 https://aquila.usm.edu/goms/vol9/iss2/3 DOI: 10.18785/negs.0902.03 freshwater, 40% are primarily marine, and 4% are diadromous. Of the 20 most frequently caught species (totaling over 99% of the total catch), ten usually occur in freshwater, and ten are primarily marine, emphasizing the mixed nature of the system. During this study period, salinity in Lake Maurepas was quite low, ranging from near zero to 2.5 o/oo (mean = 0.4).
The salinity remained near zero through February 1984 and then gradually rose to an average of about 0.8 o/oo, where it remained for the remainder of this study. Such low salinities contributed to reduced occurrence of marine-oriented species in the lake. Marine species tended to be seasonal in their occurrence, but several were more numerous in fall, 1984, than in fall, 1983 . In addition, several not present early in the study appeared late in 1984, possibly the result of the higher salinity.
Salinity varies considerably in Lake (mean = 1.37) (Sikora and Kjerfve, 1985) .
In a study conducted during 1967-68, when salinity in the lake was 3. In general, however, species richness in Lake Maurepas showed a seasonal pattern typical of many estuarine a·reas (McErlean et a!., 1973; Haedrich and Haedrich, 1974; Livingston, 1976) , with winter minimums and late summer or fall maximums. Abundance of i!ldividuals also varied seasonally with the same pattern. Such variations are a~sociated primarily with the occurrence of marine species, since common freshwater species were present generally throughout the year. Thompson and Verret (1980) listed 107 species known to occur in Lake Pontchartrain, plus another ten species collected only in surrounding marsh habitats. Of these 117 species, 48 have not been reported from Lake Maurepas. All but two of those are marine species, a distinction to be expected in view of the generally higher salinity in Lake Pontchartrain. In contrast, 18 species collected during our study of Lake Maurepas were not collected by Thompson and Verret in Lake Pontchartrain, although they did collect seven of these in Lake Pontchartrain marshes and six were noted as having been taken during previous studies. The remaining five species, (Alabama shad, A/osa a/abamae, smallmouth buffalo, lctiobus bubalus, tadpole madtom, Noturus gyrinus, bantam sunfish, Lepomis symmetricus, and white crappie, Pomoxis ann(l!aris) as well as those collected only in marsh habitats, are freshwateroriented species. Of the 20 most abundant species listed by Thompson and Lake Maurepas fish fauna 97
Verret for their lake collections, 13 are also among the 20 most abundant species in Lake Maurepas. Thus, the fish faunas of the two lakes are quite similar, but Lake Pontchartrain has a preponderance of marine species, because of its higher salinity and nearness to the Gulf of Mexico, whereas those occurring in Lake Maurepas are predominantly freshwater species.
